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(57) Abstract: High-molecular compounds comprising repeating 
units represented by the general formula (1) or (2) and having 
number-average molecular weights of 10^ to 10* in terms of 
polystyrene: (1) [wherein Ar^ and Ar^ are each independently a 
trivalent aromatic hydrocarbon group or a trivalenl heterocyclic 
group; and and are each independently O, S, C(=0), S(=0), 
SO2. C(R0(R2), Si(R2)(R'*), N(R*). B(R^). P(R^). or P(=0)(R8). 
with the provisos that X* and X^ must not be the same and that 
X* and Ar^ arc bonded respectively to the adjacent carbon atoms 
constituting the aromatic ring of Ar\ and X^ and Ar' are bonded 
respectively to the adjacent carbon atoms constituting the aromatic 
ring of Ar^] (2) [wherein Ai^ and Ai^ are each independently a 
^ trivalent aromatic hydrocarbon group or a trivalent heterocyclic 

group; and and X* are each independently N. B, P. C(R'), or Si(R'°). with the provisos that X^ and X^ must not be the same and 
that X^ and Ar* are bonded respectively to the adjacent carbon atoms constituting the aromatic ring of Ar', and X^ and Ar^ are 
bonded respectively to the adjacent caibon atoms constituting the aromatic ring of Ai^]. 



•At' 



4 



(2) 



wo 2004/039859 Al llillillliiiiiiliilliiiiili 



(57) Si^: 



tC (1) ^fcit (2) x'^-^n^moMvmiiL^^3^. ^v>i.^u>mw-(Dm. 



•Ar' 



-Ar^- 



(1) 



-X' 



O). S (=0). so,. C (R') (R*). Si (R») (R*). N (R'), B (R 
P (R') ^fcUP (=0) (R") ^^-To X' tX' im-lZfSi^lltitfS: 



■Ar^- 



■Ar' 



(2) 



■X' 



rci^smommmM^^iro x' ^^ux* ^n^enniLiz. n. b.p, c 

(R") ^tcUS i (R"')&^-r. X^ iX^ fc;^^^:^^;^};^^. ^fc, X 



wo 2004/039859 



1 



PCT/JP2003/012697 



m m 



9 9/543 8 5#)o ^fe, 



Um^^tc (mm 2002-284662). 

fip-fe2fc^BJji, TIBi^; (1) (2) T^$n-5ilDiiL/#^!i:S:'^i5*., 4^ 



•Ar 



■Ar^- 



(1) 



3flfi©«mm»^*t-o X' ^^xsx' tt> -en-e'ti^s^^ijc, o, s. c (=o), 

S (=0), so,, C (R') (R*), S i (R") (R*). N (R'), B (R"). 



wo 2004/039859 



2 



PCT/JP2003/012697 



P (R') ^fcUP (=0) (R») ^Sf. dCT, R'. R\ R^ R\ R^ 



, ;j!3;i/3j^=^'>;Pa^fcttv'Ty»^^f. R' LRK R^ tR* JiSViiCi^-^ 



■At' 



(2) 



3{tlfiOlt^mS&^t-o X» :feckD^X* -en^n^^iCiC. N, B.P. C (R") 

*fc«S i (R"')^£^-ro ^ilT, R» *3J;tKR"' «> ^n'^tmtL\z. * 



7;i/^ri;v»^ 7 U -;i/xg^^;i/^> :^7;P3}^^>';i/a*fc«'>7yS^^'ro x 

(1) :feJ:tJ^(2)4', Ar'. Ar^ , Ar" :^^7j^Ar* ^tl^etm 



wo 2004/039859 



3 



PCT/JP2003/012697 



5 m^W^^tcW om^m^^^^>. 51^^^^6~6 0, &mh<}t6'^2 o-v^ 




wo 2004/039859 



4 



PCT/JP2003/012697 




wo 2004/039859 PCT/JP2003/012697 

5 




wo 2004/039859 PCT/JP2003/012697 

6 



6 




wo 2004/039859 



7 



PCT/JP2003/012697 






'R R' 



R" 




N 
I 

R" 










R" 

N 'N^^'^O N^'^V'S, ^^'^VSe 







N ^\An ^-*^*=^N .--"^^^N 



Si 
N 




TU-;P5":ta. TU-;p7$/s, T0-)V7)v^)vm. r ^) - )V7 }vn^-y 
7U-;^t;w^:::;1'«, tu-;1/t;1'^-;P'», iffiM^M«^fc« 



wo 2004/039859 



8 



PCT/JP2003/012697 



mw^^jjv^^m. im(Dm.mM&. t 

±iaaS (1) X' ^^xsy^} ^xi^xmmz. o, s, c (=o). s (= 

O). SOj. C (R') (RO, S i (R') (R*). N (R'*). B (R«). P (R') 

■^tdit^v (=o) (R") ^^To fcfcu> X' t.yi^ iim-'\zts.^:Ltms.\^. 

4"^%. (1) ©X' His C (R') (R'). S i (R") (RM, N (R'), 
B (R"), P (RO *fc«P (=0) (R") 

C (R') (R') 

-X' -X'-tLT«> TIB (26). (27). (28) izm^O&mi^-^n^o 



wo 2004/039859 



PCT/JP2003/012697 



9 



H 


H 


0— 

11^0 
0 




0— SL 


H 


\ / \ / 

« 0 


H 




0 




\ / 
8— SL 

pR» 

R* 


R* 


\ / \ / 


u 

0 0 


0 0 


0 n« 


u. 


0 R^ 


0 R^ 


0 0 




w. 

0 


0 











\ / \ / \ / \ / V / 

,SI— SL ^Sl— N ^Sl— B ^Sl— P. .^Sl— P,^ 

H*R* H*«^R««^ R*" R*0 

\ / \ / \ / \ / \ / 

R» V rP V W R" R" «» g " 

(2 6) 



wo 2004/039859 



PCT/JP2003/012697 



5 









\ 

0— 


/ 

-Si. 

R'' 


s— 


t 


•r^ 


\ 

c — 


/ 
■Si 

|""r3 

R* 


>- 




'R^ 




/ 
-N 

R^ 








\ 


/ 




r2 


^r^ 





10 



O 



8 



8 



S — B S — Pv S — Ps. 

R® R^ O 

/ 

II 

O R" O R' O' o 

\ / V ./ 

.8- 




T^R^ 0^11 \ 



o^ll L"R^ cr\\ \ . R , , 

O R2 O R r2 r2' 





H'^r® 

r2 r* " r2 R^ o 

\/ \ /\ / \ / \ / 

r4 r4' ^ r6 ^ r6 ^4 R7 ^4 

\ / \ / \ / \ / \ / 

N — N — p. N — Pv^ B — P. B — P>^ 

r5 r« r» r^ r= o R' R^ r' o 

(2 7) 



v / \ / \ / \ 




^~^r1 /"~hRl o4 




R2 r2 O r2 o R* 

l/ \ N 





(28) 



r2 R^* r2 R' o R' 



4'T'b> 'ffc'&t!©^Jttt®li/i^*^e> (2 7)^ (2 8) ^©SdW^K, ckO 

^^^L/<« (28) iC<^)»*tf^§. 

(1) -v^-^n^m^Mv^^tLxmi^mzit. utcd^ (29) ~ o 

3) T^^nsS, *5J;D?2:ne,cD^#M^»^S^^-«^^S±ic:$e>t: 



wo 2004/039859 



11 



PCT/JP2003/012697 



:in^(Do%. ^ (2 9) (3 2) T^sn^s. :i5^uiini^(oi^mm 



wo 2004/039859 



PCT/JP2003/012697 



12 





(2 9) 



wo 2004/039859 



13 



PCT/JP2003/012697 




(30) 



wo 2004/039859 



PCT/JP2003/012697 



14 




NB 



R' 



.6 




R 



BO 

6 




BO 



>6 




.NR. 




R^ O 



O 




BS 



.6 




BO 



■6 




R^ 1 



R 



8 




R« ""r^ 



,BC*o 

.6 



BO 




NO 




R' 1 



8 




.6 



*0 





NS 




BS*o 




BO 



BO BO BO BO BO 

# / # # / 

R® R® R^ R® R° 



O O. 




BO 



R' 



6 




BO 





BO 



wo 2004/039859 



15 



PCT/JP2003/012697 




-^Kh -TO- -CKh -<3-0- 

PO P-O PO PO PO 

# # t * f 

R^ R^ R^ 




5 (3 2) 



wo 2004/0398S9 



16 



PCT/JP2003/012697 




(3 3) 

I' 



±i3sc (1) •v^-^n^mMvm^tvx. m^^*®ii^75^e>^FSb<«T 

IB^ (3) T^$n§i^)gbm^T^O> $ & * L < «TIB^ (4) 

« 

R^2 

O), S (=0), so,. Si (R") (R*). N (R»), B (R«), P (R') * 

;fe«P (=0) (R«) ^gf. 
(S4'> R'> R'> R^ R", R^ ^feckOT" «±IBt|WIi;ic5f^£^T.) 



wo 2004/039859 



17 



PCT/JP2003/012697 



n14 Rl5 r16 r17 

R" J>i )^ r" 

5 , R^ 8 , R^ ^ :feJ;i;?R^ « «^tl'€'n3Sl3i»^®T> AP^^>M^> 

R^ « iR^ ^ itm^izm-^Lx^mm^tcifmrnm^om^m^hxh^i^^ 
^fc±iBaS; (2) •v^-^ti^mmv^mz^if^T^m-t^o ±ib^ (2) i;icfe 
x» *3<fct;Jx* tt, ^n^n3^i3itc. n, b.p. c cr") ^rc\ts i (r'") 

fc^L, X' ^X* jO^I^— lCfj:-g.c:<i:«i^Vi, 
BJfei^U;U75yS, im<DmmUM. 7V-)V7)U^:=-)V^. 7'J-;i/X 

^x;i/S> :^;pjH^v';i/S^7tt*>'7ys<£St". 

^ (2) ©X^ C (R") ^TcitS i (R'o) 

-e»'5::<h;0WSb<. c (r«) 7?abs::t*«J;t)i?*bVi„ 



wo 2004/039859 



PCT/JP2003/012697 



18 



-X'=X'-tVX\t. TIB^ (3 4). (3 5), (3 6) izM^OMfim^f 



\ / 

N=B 



\ / \ / \ / \ / 



N=P 



N=C 



N=SI 



i9 



R 



10 



B=SI 



\ 



.10 



>8 



P=Si 



>io 



B=P 



\ / \ / \ / \ / V _ ./ 



C=Si 



■10 



(34) 



\ / 



P=C 



i9 



\ / \ / \ / 



N=SI 



ilO 



P=SI 



iio 



B==C 



\ / \ / \ / 



r9 



C==Si 



\ 



ilO 



B=SI 



\ 



»10 



(35) 



\/\/\/\/ 



pP 



fP pP 



(36> 



^-vh. it^mo^^^omj^f}^^ (3 5). (3 6) ^omajm^vK. .to 

B^h<\t (3 6) ^COST^^o 

^ (2) mwm\z\t. sKr(D^ is?), (s 

8), (3 9) :i^^uz.n^(D^mm^^i:yi^mMt,rz.itmmn±iz 



wo 2004/039859 PCT/JP2003/012697 




R^O Rio Rio R 

(3 8) 



wo 2004/039859 



20 



PCT/JP2003/012697 






B=P 







N=P N=P N=P N'P N'P 





N=P 





xh4^>-S. :/p t!;u:f ^v'X, i -7'Ptr;V':f^>'», i 
-:;^h^xS, t-:/h^->s, ^>^;i':t^i/S, ^^v';i':t^>'S> s^^^p 

'\=^^>^;U^r^>'S> 2-X.^)V^^i^)V 

viTfea;vio ig^3^i!:«®^i~2 og^T^D, mwm\M. X 



wo 2004/039859 PCT/JP2003/012697 

21 

t-Zf'^}V=^:tM. ^>^J\^^:t^. ^^-^JV^^M. v-i^p^^ 

10 t! u i5^i?-;i/«. tfU5>?;us. \fy>f)U&. h^jri^jm^siaitm^-^ti 

j1S3~6 OSSTabO, ;R#:WtC«. 7xy4^i^S, C,~C,j 7)V=i^iyy 
vf-jk^r^v-S. lfU5e^;i/:t4^>^S> tr^i?;W:t+'>*, hUTi?;^:^^^'>» 

20 x-^V^^PtS, C,~C,, 7;WP7x:^;i/^:t», 1 2- 

3^v':7xr: ;i/-c,~c,j 7;wi'S. c,~c,j 7;i/+;i'7x— ;i'-c,~c 

30 6 OSa^lfafeO. A#e<J(C«. 7xr:;i/-C,~C,, 7;V34^>'^. C.—C.j 7 



wo 2004/039859 PCT/JP2003/012697 

22 

C, 7;W:3^v'7x::i;i'-C,~C,2 C,~C,j 7;WW:7x 

r.;i/-C,~C,j T;WP5^:tS> i -:^7^;i/-c, ~c,, T;wi/^:ta, 2 

T^^;u»«, ^^igc«aS2~2 oMT<&D, Mi^mzit. 7±^)vm. zf 

Ti2hT5H». T'Ptf^tT^H*, :^5^DT5HS, '^^XTS HS. h^)y 
'iB.>Bmt. ^mit2~2 OgmTefeD, A#:e<Jtz:«> OT©;il3fi^-C^$ 

25 



wo 2004/039859 



PCT/JP2003/012697 



23 




-J^'^)vr^j^> x5^;WT5y«> ^^x^^^v-t^/S, :/Dtf;i/75/ 
-j:/u\i)V7^ym. -ry:/Pk!;i/7^y«> >?'i'yyDfc!;i'T^/S> ^ 



3, 7 



tfu'jv';!/^. tr^u^?;!/^. 5^hUy;u:tDp^5^;i/T^y^. yxx;i'75y 
S> >?yxx;i/75/s^ c,~c,, T;wn+v'yxx;wT5y». >? (c,~c 

Tays> hU7>?;v75ys, 7xx;i'-c,~c,i r;wi/T^ys, c,- 
xx;u-c,~c,, y % J V (c,~c,2 7;i^3^>'yxx;i/-c, 

C,~C,, T;WPT5y»;^^*t«aj^;^n§. 



wo 2004/039859 



PCT/JP2003/012697 



24 

gj^v' U ;i':t=^ '>»<i: VX\t. h U ^ v- U h U X^^;!/^^ U ;i/ 

U'^>5^;u->u;v) T^ys, (>?>'xx;m5=-;1'>-u;p) 7^ya, (t 

30 1 m(om.mm.mt.\-i.. mmm\:.'^^ii^^7KmMi'im^m^tdmK>(Dm=}'m^ 



wo 2004/039859 



25 



PCT/JP2003/012697 



m\ ^^^«a^4~6 o@ST^O^ 5=-x:n;i/X, c,~c,, 

yjwi/^'x-;!/^, tfpu;w«. y^JjvM. tfu>^;p»> c,~c,, tjv^jv 
tfUv'^i'S. tf^yu;i/S^ hUTv^u;i'». :t^+>-yu;PS. 

x;M;i/*:/hS> c,~c,j T;i/=^^;w9^xx;M;i/:*7yhS, tfDU;i/7^;i':?!7 
Tv^u;i/^;i/;^>^hS, :r^i^-yu;i/;^;i/;^7:/h», ^rv-)V:^)vti'fvm. 

;<3;i'4^+>';i/S (-co oh) {cf^^T> lj)V-^^^-y)V^(D7mtim(omz 

atbT«. ±ia7U-;w7;wu:t^i>*{c^j^(DSj&5^tf e>n'&o ^t-d7 

7 U — ;P7;W'5r-;i/S^ 7U— ;i'X5^n;i^*lc*tj-§7U— ;i'»iUTt*, ± 



wo 2004/039859 



26 



PCT/JP2003/012697 



^ (1) :te<fc(yJ^ (2) -e^$n^i^0jiLM©^ft-/i^^i!iS0ML#{4©l 0 

10 ^mr)Mv^mzM^. tib^ (5), (6). ^ (?) (s) 



-Ar ^ - (5) 



15 — Ar 5 -X« — (Ar « -XM a— Ar^ - (6) 



-Ar^ -X^ - (7) 



-X^ - (8) 
20 Ar^ . Ar« , J;D?A r ' \t^n^nm^izr ^) - U 2^0 

1g^M»Sfctt^Mm«ag^W-rS2«(DSSr^-r. X« -C = C-. - 
N (R2 M (S i R2 2 r2 3 ) . X^ -CR^ « 

= CR2 » -C = C-. -N (R2 1 ) ^fcit- (S i R'^ 2 R2 3 ) ^ 

1 2 ©^I^SrST. 

30 fflT^ 0 > gSSr^^T«»^^^«®# 6 ~ 6 0 SS-CS D> ^F*b<«6'-20 



wo 2004/039859 



27 



PCT/JP2003/012697 



t:>'x-;i/->'-f;pa (t^©s:2 o~2 5), 7;i/:tV'>->'-i';i/» (TS©^ 

3 6-3 8). ^-yx.:=.)V--J-^)Vm (TSO^C2 6~2 8), X^^;!/^^-^^ 
-^mit^i^M (T0©iC2 9~3 8) J^J:f;(>s««l^$n-S. 't'T'b^xnW^S. 



R R R R R R 

-Q d-" 

R R r"^^ ^Tr 













wo 2004/039859 



PCT/JP2003/012697 




wo 2004/039859 



29 



PCT/JP2003/012697 




R R 

R R 30 





R 

R R 32 





R35 R 









B 




5 ^^m\z:^o\,^Ts 2m<D^mmMt\t. m^m^t^i^i^^^7i^^M^2m^m^ 



wo 2004/039859 



PCT/JP2003/012697 



S^3 9~4 4)> >'7if7x::il/>^ (T0©S:4 5~4 8), ^/U>'>?'r;US 
(T0(^^C4 9~6 3), ^y^D-U>-:^^}Vm (T0©^6 4~6 8). Ti7g 

v'>>''r;PS(Tia©^6 9~7 2), ei^u v';pi^-<;i^»(T0®iC7 3~7 5)^ 

(TEI0^7 9~9 3). 
|gl©i^9 4~9 8) f}m\if^n^o 

9^1 13) ?55^frf e.n-s>o 

20 ©^5^aI^^©afeT7x:::;i'^{CiS'&bTViS^ ; (TlllOiCi 1 3~1 1 9) 

»^7U;PS> ^x-;i/»d«BifeL'^»: (T^oDici 2 o~i 2 5) j&^^frf e>n 

25 



wo 2004/039859 



31 



PCT/JP2003/012697 



-y- -d- 

39 R 40 R 41 R 42^ 43 R 




wo 2004/039859 PCT/JP2003/012697 



6 




wo 2004/039859 



PCT/JP2003/012697 




wo 2004/039859 



34 



PCT/JP2003/012697 




lllR 



R R 





R R 



R R 113 R R 
R R 




R N-N " " 



R R 117 R R R R 118 R R 



R R R R 

119 




125 



wo 2004/039859 



35 



PCT/JP2003/012697 



^M«S#:i^ifi<&*-r^2«©»tbTfi, :i,#:6<JJc:(A. iJJ^TC) (12 6~13 
10 2) ;&^MS^$nS. 



R R R R 




wo 2004/039859 



PCT/JP2003/012697 





±tB^ (5) TIBSC (9), ^ (1 0), (1 

1), ^ (12). ^ (13). sfcfise: (14) ir^^n^j^oMbM^-g-tp^ 




(9) 

7V'-)V7)V^JV:t^iyms 7 ^J-)V7)U^JV^:tM. 7'>;US. 7i^;P:r^-> 

75 m-is. -fsy^, 75 ys. e*^75y». mt^i^UM 
7 U -;W7;i'^:i;i/«. 7 U -;Wx5^-;i/S> ;^;;i/jJ^+->;i/»^feti->7/S^ 



wo 2004/039859 



PCT/JP2003/012697 



38 



^ (9) (DMci^mtvxit. TtmmML^m^&^f^n^ 



C10H21O 




PC10H2-1 





MeO 



CBH17O 




pCgHiy 



C10H2I 






PC5H11 



MeO 





MeO 



Me Me 
Me Me 




pCfoH2i C10H21O PO10H21 




OC10H2I 



MeO 




PC10H21 



MeO 



C8Ht7Me2Si 




jSiMe2C8H-|7 



C10H21O 




PC10H21 




(10) 



wo 2004/039859 



39 



PCT/JP2003/012697 



^ (10) (DM.m^ih'Lxn. -vB<DmM\^M-m^h\i(=>M> 



C10H21O 




PC10H21 



CioH2iO 




PC4H9 




C4H9O 




CioHgiO 




PC10H21 



OC10H21 




(11) 



7K^M^. 7;i/^;i/», 7'j-;i/». imommmm. :^ jv^^^-»vm^rc}i'i-> 

7 / SSr^T. 



wo 2004/039859 



40 



PCT/JP2003/012697 



^(11) (D^mtiyXit. ymommvmmwf^n^ 




PC10H21 



EtO 




C10H21O 



PC10H21 



C10H21O 




pCtoH2i 



pCeHn 



C10H21O 



pCsHir 



C8H17O 




CsHitO 



CsH-itO 




OEt 




EtO 



PC10H21 



PMe 




MeO 




CioH2iO 



PCioHai 



C10H21O 




C10H21O 




PC10H21 



C10H21O 



CeH^yO 




PC10H21 





OC10H21 




C10H21O 



C10H21O 




wo 2004/039859 



41 



PCT/JP2003/012697 



7U-;PS> 7U-;i/^^i^»> 7^)-)V^^m. 7V-)l^T)V=irJm. 
^To h 0 ~ 2 ©S^^^i^T, A r 8 cfe J; t/^ A r » U^n'^tiWSL\z7 U - 

}\t^fi^tmsL\zQ^rzM.i^^-ro s, so, SO^, Se, * 

10 ^ il2) CDA^MtUTtt, TiB0Oi!®5gL#W&frfe)n§. 




15 



wo 2004/039859 



42 



PCT/JP2003/012697 



Sr^T. X» O, S, so. S e, Te. N-R^ ^ , ^tcitS i 

^ (13) (DM<i!^mtLx\t. Tm<DUMv^m^mii^n^o 






OCqH^s 



OCeHta 




wo 2004/039859 



PCT/JP2003/012697 



43 



wo 2004/039859 



PCT/JP2003/012697 



44 




PC10H21 




CioHaiO 



PC10H21 



C10H21O 




121 



C10H21O 



PC10H21 



C10H21O 




QC-joH2i 



C10H21O 



PC10H21 




pCioHai 



C10H21O 



0CbHi7 



pCaHiT 




C8H17O 



CsHnO 




CeHi- 



PbHi7 



B"17 




PC10H21 



pCioH 



OI0H21O 



CbHi7 




21 



CbHi7 



C10H21O 



wo 2004/039859 



45 



PCT/JP2003/012697 



^^n^mv Mv^mzm^. tib^c (is) T^stisi^ojgbw^^tffe© 



11. 



•Ar 



12. 




Ar 



14 



4^ 

at" 



-N- 



•Ar 



13. 



Ar 



15 



(15) 



±13^^: (1 5) i^^-^n^mvmL^&omi^mthxiii;.. oto^i 3 3~ 
1 4 0 <DmMvmm^$>\fi^n^o 



^ lit ^ 133 





— o — 

R R R R 



R R 



134 



N 

R R 




136 




R R 



R R R R 

— 

R R R R 




R R 



R R 



wo 2004/0398S9 



PCT/JP2003/012697 




15 5/^57 □/\:^v/;i/^, 4-C,~C,, T;i/4^;U'>i:7 D^4^'>;i/^?^£;?>?^J 



wo 2004/039859 



PCT/JP2003/012697 



47 



±IB (9) ~ (1 5) X'^-^n^UK>MVM-&(DfpX'it. ±13^ (1 5) "C^ 
$ti'&«S07Eb#fi;&W^bV>. 4'-Ct>TI3^ (15-2) X^-^ti^H^DMV 



TJWi/^t^v'S, r;ww5^:ts, 7;i'+;w75ys, 7U-;i'^, 7 
u-;!/:^;^^^*^ TU-;v9":ts> TU-;i'T5/», T'J-;i/7;wus, r 

15 r->;i/S. T->;i/:^^>-s, 75 HS, -r^^^s, W>''J;^s. Bifev'U;!/ 

nSl3ttC:0~4©^iC$:^1-. s J* 1 ~ 2 OSic^^t". t « 0 ~ 5 ©SEiC<£^ 

•r. 

20 (5) ~ (1 5) ic*3tts7;i/=^;i/S, 7;i'3^v'«. 7;p^;w5^:ta£. 

7U-;vs, 7U-;i':t+->S. 7U-;i'5^:t«, 7 u -;i/7; wi'S> 7U- 
;i'7;pn:^^'>». 7 u -;i/7; 7U~;i/7;i<'^-;i/S, 7U-;i/7 

25 #:^»J«WI3 (2 9) ~ (3 3) }cM5^®<b-^#J^5J>«WbTVsTfeJ;Vsgifta©-?- 



5 tl^o 




(15-2) 



wo 2004/039859 



PCT/JP2003/012697 



48 



^mittl^&'V^ 0 > A r \t^m^ 6 ~ 6 0 {iOMb7j<SS^^-r. 



-o- -s- - 



o 

II 

-c- 



R 

I 

N- 



R 

I 

-B 



O 

II 

c-o- 



o 

II 

-0-C- 



R 
I 

-SI 



o 

II 

-N-C- 
I 

R 



R 
I 

-C 
I 

R 

O 
II 

C-N- 
I 

R 



II 

O 



o 

II 

Ar;^::N- 

II 

o 



O 

II 



o 

II 



-N 



CT 
II 
O 



II 

o 



N- 



20 



3fi*5^J*$ns. 9-4547 8-^d;^$g©<b 1 0 \ztm.(o 



*fc, :4s:^0J©]^:$[^^^{b-&tJ«*SSg{cTIB^C (1 a), (2a), (3a), (3b). 



wo 2004/039859 



49 



PCT/JP2003/012697 



(4 a) t.rc\t (4 b) ■r5^^n5^itmttS:*bTViTfe«kV\ 



At' 



(la) 



^cf. Ar'> Ar^ X' cfeJ;tJJX» ±l3i:I^Do ZHi7jc^m^, 7;i/^;l' 

)v^:tM. mmrs.j^. mmi^O}i&. imommmM. 7V-)V7ju^=l)v 



Ar^- 



Ar 



x^: 



(2a) 



X* 



Ar\ Ar*. X*:feJ;t;fZ^ \t±mtmC, 



•Ar 



1. 



t 



Ar^- 

.1= 



(3a) 



12 



^tt'. at\ at\ x^ *3«fc(yfz^ «±ia<J:i^i;, 



Ar 



•Ar^- 



I 



X' 



12 



(3b) 



^"t". Ar^ Ar^ R^^ R^^^ckUCx^ «±SB<hl^i:. WmM^. 



)U7 



M75.y 



wo 2004/0398S9 



50 



PCT/JP2003/012697 




S^cf, R"> R^S R^^ R'», X^cfeckO^Z' 



Rl4 Rl5 Rie n17 




^"t". R'^ R'\ R'\ R'^ R^\ R^\ ^^UZ^t 

{b^t>i;i>tifr ^ ^ bTfi, ^ua mt^ ^U>. 

^•r^^ttm^nx^^^^o (synthetic Metals 119(2001)537) 

mmm'&m^(DmT^t.m'&.\ (^aaisc^, riDrh^t, 1990 <^) 



wo 2004/039859 



51 



PCT/JP2003/012697 



wo 2004/039859 



52 



PCT/JP2003/012697 



10 



^^m'P. ^ (1)> (3), (4) (2 0-0) T^^n-S^jgL^^SW 

r ^n^^it-^mit. ^n^nrm^ (le-i), (17-1 ). (is-i) ^ 



16 



■Ar 



■Ar^ 



(1) 



j^t', Ar', at\ ^^zsx^ it. ±mtmcMf^^mrr. 



Ar' 



I 



Ar^- 

■I. 



(3) 



12 




(4) 



wo 2004/039859 



53 



PCT/JP2003/012697 




(20-0) 



Ar' 



■Ar^- 



(16-1) 



minz/\uy>m'?. T;i/^;px;i/3j^^-hS. rv-jVT.jv-^^^-hM. ru 



•Ar' 



I 



•Ar^- 



(17-1) 



12 



Ar\ Ar^, R^^ R^^^ X^ Y' ^feiOT^ «±iai:l^i;it*<£: 




(18-1) 



s;*, R'^ R'^ R'^ r'". 



R'K R^^ X^ Y' *5J; 



1 -ti 



wo 2004/039859 



54 



PCT/JP2003/012697 




(20) 



R'\ Y' *5j;OT' U±mtmm 



'a 

^ (2). (2 3)^ (2 4) :feckrX (2 5) IfS^^tl^i^jgLm^^WTSSS^^ 
^{b-S-^}^, -en-^tlTlB^ (2-1), (2 3-1), (2 4-1) :fe^tJC(2 5 



-Ar' 



(2) 



-X' 



1,47 pAi 



i49 



/ \ 



(23) 



.60 



*^ R*«, R^»v R^\ it^n^nm±\z7iimM^. /\ny>m'f'. 7)v^jv 



T'>;p», T>';p:t^i^», T5H»> <sk*> t5 



wo 2004/039859 



PCT/JP2003/012697 



55 

-ml- - 

3.R6^,R55^R5 6, i^^zSR^ ^ «^nien3fijLtc:7jc^ii^> ;Npy 

15 7 U -;1/X9^:n;ws, ;*?;i/j}^+->;i/»^;fc«'>7y»S:^t". R' ' iR' * . 

u -ji'S^ 7 u -;u7;i/^;i'S^fefi i «©i«^m«<&*f . 



p60 f^6i pea pes 




20 R^ " , R« ° . R8 ^ , R8 2 ^ R« 3 ^J;aCR6 4 (i^n^?tl^3i 

tTK^M^. Any>M^, 7)V^)V&. 7)\^^)V:t^'ym. 7)V^)V^^^. 
7^)-)Vm. 7U~;i/:t^'>«, 7U-;i'5^:t», 7 ^J-JV7)V^)V^. 7U- 
)V7)V^)V-^^-y^. 7 U -;P7; 7>^;W^. 7i/;i/:t=^^^>». 7 



wo 2004/0398S9 



56 



PCT/JP2003/012697 



^HSv -rsHS^ 7s./m. mmrs^ym. eM>'U;i'*, 



10 



y3. 



AT 



(2-1) 



^nasitCAay^M^. 7)\^^JV7,)V^^-Vm. 7^J-)VXJV^^-h 




(23-1) 



^t". ' , R''^ R^\ R^\ R^^ R''^, R^°:feJ:?>*R5 ^ {i±i2i 



20 



Y5 



R53 


R« R** 


R58 










d R«» 


RS' 


, X^ 


4 T? 5 2 


RS 



(24-1) 



wo 2004/039859 



57 



PCT/JP2003/012697 




(25-1) 



^^±^^u'^m^^^oL'^-r-^<Dm^^^^. v^, y^, y«> y 
*i^§g©±8a^ (1) . (3) , (4) ^^xs (2 0-0) -v^-^n^mMiy 

^m^^-r^^^^it^mi-i. TB^ (16-2) . (17-2), (17-3 
), (18-2), (18-3), (2 0-2) (2 0- 3) T^^nS 

7} Ar^ Ar^ Y^ 

(16-2) 

x^ 

Ar^ Ar\ X\ X2:feJ;OT2«±|2<!:|Rli;o Z HiTK^Mi^, 7)^ 
^WW^:^*, a*fe75/a, g4^>''j;VS> lfifi©^t^a», TU-JPTJl/^r 



wo 2004/039859 



PCT/JP2003/012697 



58 



R"-C- 



•Ar^- 

■I 



(17-2) 



.12 



atK at\ xk i^^uz' \t±mtmvis:^^ 



Ar' 



I 



■Ar^' 

■I 



(17-3) 



12 



A^^ Ar^, R^K R^\ X^ Y^ «±IBi:|sID«*^^t-. 

7 u -;i'7;i'^n;i/S^fc«7 u -;i/X5"n;i/*<&^To 



16 




(18-2) 



^ff. r'^ R'^ R'^ R'^ R'^ x^ y^ ^sj: 




(18-3) 



wo 2004/039859 



PCT/JP2003/012697 



59 



R'K r'\ x^ y' ^j: 




(20-2) 



^4", R^\ R'\ R'^ R^^ R^^ R^\ :feJ;tXZ^ «±|Bi:lHli; 




(20-3) 



^eicf, R^^ R'^ R'^ R^^ R^\ R^\ Y^ ^ii:JSZ^ \%±.^tM^ 

10 Ic^^^^To 

3fs:%§^(D±|H5t (2) , (2 3) , (2 4) *5j;Ut (2 5) T5t$tl5i8ijib 
#^<£#-r§K:$i-^'fb'&#>{:i, TEoS: (2-2) , (2 3-2). (2 3-3) 
, (24-2), (24-3), (2 5-2) cfeJ;C;? (2 5-3) T^^tl'S^t: 

15 <M^t?#'5. 



ye 



(2-2) 



X* 



;wT;wi/9^:t». SiiT^y*, «ii->u;p», iflfi®^^^», ru- 



wo 2004/039859 



PCT/JP2003/012697 



60 



)V7 )\'^:=.)\^^1^fdi-t7 U -;i/X5^n;i/S^&gT. 




(23-2) 



Xl3 r50 



3 , R'*^ R"*, R''^. R*», R^\ R5 ^ ^ ^<tZ>'Z 

6 3 «±IB<J:lRli;it5fe&^f . 




R='0 



(23-3) 



' . R''^ R^8, R*\ R*8, R"", R^ ^ ^J;?^Y3 (i± 

10 =*^;W9":^»> 7U-;i'». T'J-;p:t^>/S, TU-;W5^:tS^ 7U-;i'7;i/+ 



^75/ 



, 7 U -;i/7Jl/^r-;i/»^;fc«7 'J -;i/X5^:^;i/i 



15 




(24-2) 



o r" 

S;>f> X^ ^ , R^ " ^ R5 3 , R5 4 ^ R5 « , RS 8 , R« ' , RS 8 :fe 

.fcz>*Y« \t±mtmcM^^m-ro it. 7mmT. rjv^jvm. 7)v^)v-^ 



20 



7^ys> *^v'U;i/S, 7U-;i/7;i'^x;i/«sfc«7U- 



wo 2004/0398S9 



61 



PCT/JP2003/012697 



pS3 r54 rSS rSB 




(24-3) 



^fp. X' ^ > R« 2 ^ 3 . ^ . R^ « , R5 8 , R6 7 , RB 8 

5 j;OTs it±mtm\:'M^^m-r. z« ;!K^i^^. y;!^^^;!/®. 

10 



p60 |:^61 f^62 p63 




(25-2) 




(25-3) 



R« " , R» " , R» ^ , R8 2 ^ R8 3 , R6 4 :J3J;OT^ U±mtm 



wo 2004/039859 



62 



PCT/JP2003/012697 



±m^ (1) ^fc« (2-0) r^-^n^i\:,^m(D^t>. ^m±. ^i^^wMm 

■ 



B 



/ 



OMe 



OEt 



\ 



B 



/ 



\ 



OMe 



OEt 



B 



/ 



Z 




-CHgSMejX, -CHzSPhjX iXit/\U^'>m^^^'ro) 
-CHaPPhjX (X\it/\ti^>mi'^^To) 
-CH2PO (OR') 2 

(R' «t;p^;i^»> r'j-;PSs;tt^TU-;i^T;wi'S&^'r.) 

±IB (16-1), (17-1) (18-1) •v^-^n^it'^mo^-^. 



wo 2004/0398S9 



63 



PCT/JP2003/012697 



J}^'^i^XX7^;i/<hSJi&$-&§:&^-^ J. Org. Chem., 7508(1995) iClBic©;^^ 



Br 



■Ar^ 



•Ar' 



1) Metallation 
Br 2) B(0R)3 (R0)2B- 



■At' 



•Ar*- 



B(OR)i 



Br 



•Ar^ 



Ar* 



(RO)2B-B(OR)2 



•Ar^ 



•Ar^- 



B(OR)2 



±iB (2-1), (23-1) ^TcU (2 4-1) X'^^tl^it^miZ-Oh^Xh 



(R0)2B— Ar^ 



Ar^ — B(OR)2 (HO)2B — Ar^ 

H* or OH^ 



Ar^ — B(OH); 



wo 2004/039859 



64 



PCT/JP2003/012697 



{R0)2B— Ar^ Ar^ — B(OR) 



HO — Ar^- 



ROOH 



or 



(HO)2B — Ar^ Ar^— B(0H)2 



Ar2— OH RSO2X, RO2SO — y Ar^— OSO2R 

Base 



Br — Ar^ 



Ar* — Br 1) Metallation OHC — Ar^' 

2) HCONMes 



•Ar*— CHO 



X' 



wo 2004/039859 



65 



PCT/JP2003/012697 



OHC — At 



1. 



Br — Ar^ 



/^r^— CHO / y 

Reduction HO 



-Af^— Br 



1) Metallatlon 

2) (HCHO)n 



•Ar^- 



OH Halogenation Y 




At' 



■X' 



V 



■Ar' 



Ar^- 



PR3* 
Y 



wo 2004/039859 



PCT/JP2003/012697 



66 



Y P(0R)3 (R0)2R 

*" o 



.P(OR): 



10 M^^tiS. 



16 



20 



Br— Ar' 



Ai^ 



CH2=CH2i 
Br Pd cat. 
Base 



•Ar' 



Ar^ 



X^ 




(16-2) ^^-^n^it^m^^mTiU. ^^s-r^ (le-i) -r^^ 

-e#^. Sii&7.^-A2:OTl::^-r. l^^{;ibT, (2-2). (17-2), (17 
-3)> (18-2), (1 8-3), (2 0-2), (2 0-3), (2 3-2), (2 3 
-3), (2 4-2), (24-3), (2 5-2), (2 5-3) T^^n-S^b'&^J'b 



wo 2004/039859 



PCT/JP2003/012697 



67 



Ar- 



Ar-s — Ar^- 



•Ar^ 



■Ar^ — Br 




Ar-^ 
Ar — Br Pd cat., 

Base 



1) n-BuU, 

2) RaRbRcSia 



RaRbN— Ar^- 



■Ar^ — Br 



H— Ar^- 



1) n-BuU 

2) H20 



Br— Ar^ 



■Ar^ — Br 



Ra-— Ar^- 



'Ar^ — Br 



Ra-MgBr 

Pd cat, 
Base 



RaOH, , 
■AT — Br Pdcat. RaO— Ar'- 
Base 



2 



(16-1) 

HNRaRb, 
Pd2(dba)3, 
P(t-Bu)3. 
t-BuONa 



1) n-BuU 

2) RaS-SRa 



RaS— Ar^ 



RaRbN— Ar 



1. 



■Ai^ — Br 



X« 



•Ar^ — Br 



■Ai* — Br 



mt(DWi t t i s^it^iZj^^m^. C2D 7)l^y'\i\^mt'^:^'^:=.0J^mMt^ 

{b-&«^i7;Wp3i^X>l^^-h»&W-r§ll::^^i:®Ho rne r-Wad sw 
or t h-Emmon sStCck^a-a- C6] 7)V'f\iY^t7)V^)V-^7.-^^— 
hStSW^^fb-n^KOHo r n e r -Wa d s wo r t h-Emmon s^\Z 

j;§S-&, C70 APy>'fb^5";w»&2ois;±#-r^{t;'&^®IJiAny>'<k;7K^ 

^-r^it-^mtO^Kn oevenage 1 S^SlCckSfi^ Cl 0] r;i/xb 
<i:T-t h V )VMt^^'r^^\:^^(DKn oevenage 1 S^E^fCckSS-^ 
:/3:^<D:^m. CI 1] 7;PxbHSSr2o£;±^f ^'fb'&tK^McMu r r yS/iS 

20 izj;:^m'^uE<D:^mf)m^-^n^o 



wo 2004/039859 



PCT/JP2003/012697 



68 



cn 



OHC Ar CHO + x" PhaP^HgC— Ar' CHaP^Phg 



Base 



-(-Ar-=^Ar- =-}^ 



5 

C2D 



Base / \ 
OHC Ar — CHaP^Pha X" ► J — 



10 C3] 



Base 

Ar == + Br — Ar* Br 



Pd Cat 



^ — l^pj — — " 4- 

it. \ / 



14) 

15 



„ . . Base 

Br Ar == 



PdCat. 



^ "T^Ar 4 — 

It ^ / n 



C5] 



OHC Ar CHO + (RO)2(0)PH2C — Ar* CH2P(0)(OR)2 



Base 

20 

C63 



OHC Ar CH2P(0)(OR)2 



" -(-Ar-=-A. =4- 



wo 2004/039859 



PCT/JP2003/012697 



C7D 



69 



XCHa— 4^ >— CHaX 



Base 




C8] 





10 C9D 



15 



OHC Ar CHO + NCCH2 — Ar' CHjCN 



CIO] 



OHC Ar CH2CN 



CI 1) 



Base 



Base 



Ar 



Ar- 



CN 



Ar'- 



CN 



CN 



20 



OHC Ar CHO 



TiQs-Zii 



Ar- 



Cl 23 Suzuk i ;^^y7'U >'i^S/Ji:{CJ;DS'&t"^:&S> Cl 3D Gr i gn 



wo 2004/039859 



70 



PCT/JP2003/012697 



a r dKJ^siz^OM-^-r^:&m. Cl N i (0) M^tcO: OS'&T^i^^fe^ Cl 
±SS Cl 2] - Cl 63 (DM^mz'OUX . OTl'^T^To 



Cl 2] 



Pd Cat / \ 

Br Ar Br + (R0)2B — Ar* B(0R)2 ► — 4— Ar— Ar*-)— 

Base \ / n 



R=H, alkyl 



Cl 3D 



Br Ar- 



Ni Cat / X 
MgBr ► — ^ — 



Cl 4] 



Br Ar Br 



Ni(0). 



Cl 53 



Y FeCB, «^lb^fl<J 

Y=S,NH 



Cl 6] 



wo 2004/039859 



PCT/JP2003/012697 




Sine^^'fe, Wi t t i gS;iSll«ksa'&. He c kS/iSlCct§*-&. H 
o r n e r -Wa d s wo r t h-Emmo n s S{CJ:'5M'a% Kn o e v e n 

Gr i gnsLi dKjt^\z^om^'r^:&^. Ni (0) mmiz^vm^r 

K}i^izJ^K>m^'r^:&^. Gr i gna r dS;iSJCckDm'&-r^5^i*. Ni (0) 
10 L/V>o 

UTi57iX3>X (O r g an i c R e a c t i o n s )", ^ 1 4#, 
2 7 0-4 9 OH, ^^a^y-f 7>l^ 1t>X(John Wiley& 
16 Sons, Inc.). 1 9 6 U TiJ'v'a >X (O r g a n 

ic Re a c t i on s)", ^2 7#, 3 4 5-3 9 OH, v^a^y-r U- 7 
>H ^^^^'(John Wiley&Sons, Inc.), 1 9 82¥>":t;i' 
^•^:=.yi7 >'>-fe>'X (O r g an i c S y n t h e s e s )", 3 l/^^x-T 
(Co 1 I e c t i V e Volume V I ). 4 0 7 - 4 1 IH, >^a 
20 >7<iJ— T>H 1t>X(John Wiley&Sons, Inc.), 1 
9 8 Hfrt- (Chem. Rev.), ^9 5#, 2 4 5 7H (1 

9 9 5¥), :t>^ :t)V-»y ^^XhU-(J.Org 

anome t. Chem.), ^5 7 6#, 1 4 7H(1 9 9 9^), 
:/ -irSXhU- (J. P r ak t. Ch em.), 113 3 6#, 

25 2 4 7H (1 9 9 4¥)> ■^i'nqEI/^^CL^— -JrSXhU— -^^U^U^a.^ 
— >'>/i^>?'i7A(Ma k r omo 1. Chem., Mac r omo 1. Symp.), 
12m. 229H(1987^) :fSiElzmm,(D<ikm<D:&m^m^^^:iti)^'V^ 
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\z]it:^cxm^'rn\t^\^\ my ^rc\tmm\ts K}t>\zm^^^mmiz-i-^\z 

j;0 S.m^mz'D^^xm^^ii. Wi t t i gS^S. Horner 
Knoevenge 1 J^Jt^fS-EcD^^lit. ^m^(OWM\zMhxmm&s 

30 ©jpjo^iiu < ??c-5©"r> ^ 0 . 0 1 w t %--mm-r^Wi.-x^&(D^mxm:MMisi 



wo 2004/039859 



73 



PCT/JP2003/012697 



TtitiJ:<. m-^it. 0. lwt%~2 0wt%O$gBi-eab'5, HeckKJt^o 

5 1 f^wjo^e 1 0 ommm&'^^^o 

'>x^X7^h7k Kp^^^;^:^?^^^^]^^^!^, W{::fe<}:§)&t5 o~l 6 Ot: 

^is^wts 1 mm7!)^^ 2 0 0 i^r^gj^Tib^. 

15 G r i g n a r d SJiSC^-a Ji^ •rh^t:HD77>, >?X5^;1/X— t-;!/, 

xgt i gn a r dUMmmtv. ^ntmzmMi^fc^mi^mmt^m'^i^. 

mj5ii^-&;^j&te>S]i&$-&^:^S/05M5^$n^o G r i gn a r dK^«mM#:t 

±iB^ (18) x^^n^^t'^m(oz>-^s ym^ (i s-d x^-^n^it-^ 
25 -r^dtd^'T^^. 
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f,14 r16 f,16 f,17 




±IB (1 8- 1) 0^^^(;ifflVie»ns^i:bT«, Lewis^> Brons 

t e dmm^'rnrh^<. mm. :7>;/'ffc;7K?^m. Him. 

i^^bxx (IV), m<m (II), iam{b5^r$'>'^fc«i:ne>©ii-&tiJ5>>'^Ri^$n^. 

S^Std^V^en'S^iRibT^, ^>^>. ^^^ii-^, ^T'^^, :t:J7;$^>, 

15 DD:/iS7>, yp^:::/i$^x ^^dp^^^^, :/p^:^>^>, :^7pp^:^^-t^x 

yp^:^^1J-X i7PPi/i7P^c^t>->. :;^P^:'>i7P^^-tl->75:£®APy> 

-fbfiafp^^fciTK^, 5^pp^>ifx v^uu^yMy. v^)^xxu^y-^yuE 
(o/\u^y*^-p^m^m\^^. :^^j-)V. aL^/-)U. :/p/iy-;k -rv^ 

±S3^ (19) T^$ns{k;-&%®^'^, '^m^. ^^xsmm^^mox^-^-r 
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p14 RiS f,16 n17 



\ (20) 

o 

15 v-r h\ '^>>^;i/Ti^^->">A^p^'f h\ 7xn;WTiJf^->'?A:/P'T-r h\ 

Li fb-g-'^i: LT«> ^5^;W'J 5^'^A> X5^;U>J g^r>A, :/p t!;uu A. 
^^^^•Jl/U^^'i^Av 7x:l;^U5^'>A^ :^75";WU5^'^A, ^>>?;W'J^e7A. h 
20 U;i^U5=-^7A^i:Wj^$n'5, 

KJi&tfflVie.n§M<i:UTJS, ^T'^^x 4-i^i$^>, 




wo 2004/039859 PCT/JP2003/012697 

76 

« 

6 sfc, 2^^Bj«, ±m^ (2 0) -j^^-^n^it^mo^^t,. ym^ (2 2) 



10 
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;p-;?-jf:^.v/r>Ai7n^< HJifi:® Grignard^^> U5^'i'Ai?-l' V:/P t!;l'75 h\ 

:^hUA, 7X^<t;;^J U ^7 ^mu^^'^A^ ^i!:M-U':7A. ^m;t?U'^A;S:£ 

/\uy>imtLT\t. mt^^'^jv. M^t^^^jw a^7{b^?;w m.ihx.^jv. 

^tx^jv. a^itJi^M mt^ui^jv. :i^byDtf;u, 3^it^u\d)V. m. 
'ft::/5^;K a^it^^JW mt^^i^JV. ^t-^^^i^M mt:^i7 

10 'ffc:^>>?;K :^'fb^>>^;k :fe<fc;'^>e^;K Jt<bhU;K m:,h^))V. b^\\:,v 

Kmizm^^^n^mmthxit. ^y^>> ^y^s^x 

N, N, N', N' -y^h^^^JVX.^U>i^TS.>. -J>rj^E<D7 ^ 
20 N, N-i^^^JV^JVA7^\^. N. N->^^5^;i/T-khT5 h\ N, N 

25 i*©®#OM3ST#^ili;&?'r^§. ^^tloW^^J:rmSi«i:7PThi^ 

±|B^ (2-1), (16-1), (17-1), (18-1), (23-1) ^fcit 

(2 4-1) "v^-^n^it^mu. Y'-Y" gi5©^##:'fb, m^^mz^r), m • 
30 :^^m<Dm^'i'^t'^mitmi'mi'm<omiiLxhm^^^^iii)'^-c^. mmh 
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mmm^rc\tmytm^^/ux^^xh^\f\ :i^x. mytmtu. m^^^ 
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iz\t. ^om-^^^i^iznvxm'j'mm.mom^m'^it i w t %~ s o w t % 

Iwt ^—S Owt %T2bO, i?*l><«5wt %~6 Owt ^Ta^^. 

^^^\z\%^(DU-^m±w\z-^iyxnm/in(Du^m'^\t iwt%~50wt% 

ti-ene)©-&t|-Tlwt %~5 Owt%lr£bD, i(f*b<«5wt%~4 Owt 

moiEimmiPt. mF?-mmm^2;:.xsmm^t\^x\-i.. wo 99/1369 

2, wo 9 9/48160, GB 2340304 A, WOO 0/53656, W 
001/1983 4, WO 00/55927, GB 2 3 48316, WO 00/ 

16 4 6 3 2 1, WO 00/06665, WO 99/54943, WO 9 9/543 
85, US5777070, WO 9 8/0 6 7 7 3, WO 9 7/05184, W 
000/35987, WOO 0/5 3 6 5 5, WOO 1/3 4 7 2 2, WO 9 9 
/ 2 4 5 2 6 , WO 00/22027, WO 00/22026, WO 9 8/27 
136, US573636, WO 98/2 1 262, US5741921, WO 

20 97/09394, WO 9 6/2 9 3 5 6, WO 9 6/10617, EP070 
7 0 2 0, WO 95/07955, #IB¥2 001-181618, #M¥2 0 
01-123156, ^mW- 2001-3045, 2000-35196 
7, Ji#M¥2 000-303066, ^m^2 000-299189, #M¥2 
000-252065, #M¥2 000-136379, <i#M¥2 0 0 0-1 0 

25 4 0 5 7, 2000-80167, 10-324870, 1 

0-114891, #M¥9- 1 1 1 2 3 3, !i#||¥9-4 5 4 7 8^lc:M^$ 

mW^^XS^M-^i^. Ti^UTU-W^tfcul/^, ^(DmMil^^^XSPkM^W> ^ 

30 i&^i'it'^m<omyt^mtLxit. m^^t. •ry^i^>mmi^. r>hy± 
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:^#:^l<3lCtt, M^^^iit HUBS 7-5 17 8 HI 5 9 - 1 9 4 3 9 3^^ 
mXitlnmTli^Bl fimT$>0. Jif tt2 nm~5 0 0 nmT^D. $e>ic 

80 #»®±M*(c:*fLT2 Ow t JS—l 0 Ow t %T?<feO, $f*L/<{i4 Owt %~ 
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1 0 Owt %l?2b^o 

*fLTlwt%~99. 9wt%T^0^$f^L<«6 Owt^—g 9. 5wt% 
TJ&D. $e>lC$?*b< 8 Owt %~9 9. Owt%TafeS. 

a) mmymytmymm 

b) mmyiEim^myBytmymm 

u T ^ u tf-;i/;^7 1> L- < it^ommi^. u ^ > t> b < «^ © 



« 
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mi^m\zi,t. miEimmmtLx. mmm6 3-7025 7-^^% iwje 3 

-1 7 5 8 6 0-^^^, #M¥2- 1 3 5 3 5 9^^^> 1^2-1 3 5 3 6 1-^ 
{^m> 112-20998 8-t^^. II 3 - 3 7 9 9 2"^^^, R13-15218 

%L<^^^(Dtl^^, mtcit-^^J (2, 5-5^xr.k>tf-W» t>L<«^© 
b<tt^©il##:, Jj^'j (2, 5-^xr:l/>t:'xl/» t)b<«^0^^#:. 
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^^^Jiyy^hLKit^CDm^i^tVT^t. - (Chem. R 

e V.) ^8 9#> 1 3 5 9H (1 9 8 9^), HH^^GB 2 3 0 0 1 9 

10 -i >i$^-ii(Dm^mmi!)^^<o^miz^^:^mi)m^-^ti^o -m^iE^m 
\tmzmmitfsi^\ mMmthx. ^uu-^ji^a. mc^^j-vy. i?^ppx^ 

20 y-TT-A-p-h^, x-r :/p - h xi/i^-p-hiS, 7.^^)-ym\ 

2b $fSL<fJ2 nm~5 0 OnmT$0> $e)tC^ff^L'<«5 nin~2 0 0 
ninT?2&§o 

30 bT«^^©'&©;(>t^fflT€, -^^^-jr^j-yvmn^. ryv^^jv:^^y 
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hh<i,t^omm^. 'jy:cy^y>mmi^> ^rc^s-tHP^v^^y u>fe 

mmizit. (^mme 3-7025 7^^^, ihI63-i7586 0^^;^^, 

i|#li¥2-l 3 5 3 5 9#^il. 112- 1 3 5 3 6 1-^^^, 1^12-20998 
8^^^, |pi 3 - 3 7 9 9 2-^^^, (13-15218 4-^^^(ClB«$nTVi 

10 ^ho^idm^-^ti^c 

<},t^(Dmmi^> •^^jy}V:tu>hL<\t^(Dmmmm^iy<. 2- (4- if 

16 7x:iU;W - 5- (4- t -:/5^;i/7xr:;i/) -1, 3. 4-:t^D-z^7'/- 

# u =^^y u e> b 
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85 

Sf^U<«2nm~5 0 Onm-e&0> $e>lCi^*b<J;i5 nm~2 0 0 

<D^mit\^±'^m'^(Dm±^(oftit>\zmnmMm'^^ytmo^mizmv'^y y r 
i^%mz^\^x. nm^xm («?i^AJi> ie^^xm) ^^istt^feiS^j-^LE 

e) mi./mi^xm/mm/wm 

f) M/^>KS/«aAP/M 

g) M/m^^fSEAS/^^S/m^ti^Ag/M 

h) mm/mm^xm/iEi\mm.m/%%m/iku 

i ) l^«i/iE?Li!i^^/^^e/««Aii/l^fiK 

k) ^@/waA®/^^M/«^i|iiimM/'i^«s 
1 ) mm/mm/mFs-mmm/m^n.xm/^m 
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6 n> mum t n^mMM \z^^n^ m^s^mmMm t(Dfp mo^mom.'^mm ti 

0 - * S / c mjj>^± 1 0' srfti^-^^\zB^v^\ 

V'-i7mM^d^'^<t^rcib\zit. 1 0-^ s / c mii^± 1 0 * sycm&rfi!>t^y) 

^ltSEA®©M)^tLT(A. ^sj^tii nm~ 1 0 0 nm-p^D, 2nm~5 0 
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f3ia(Dmm^^^'j'. ^my^u>'7:=.> my'S^u-y7:=.>UE). ti-^>u 

mm 2 nmsrf(Dmcm^Mmcm^j-L ED. mmizmmLxmm2nmSKr 

q) mmyfsm2nm&:T(Dmmmxmytmymm 
r) mmy mytmymm 2 nmuT (Dimmy^m 

u) mmymimMm/^ytmymm2nm&rf(Dmmmxmm 

V ) mmymm 2 n m&rfommmxiE^mmmymytmymm 2 n m^^ToM 

w) mm/'mm2nm&rf(Dm^mymy(:mym'?'^vkmymm 

x) l»il/^^H/«-?«iiilji/lliJS2nmi^T©l6M/M 

y) mmxmm2nmKrf<Dmmmym^mxmi'mmmxmm2 nmOT^i^ 
a a) mmy^mKWMm/m^m/ni'mmmymm2 nmi^romimx^m 



wo 2004/039859 



88 



PCT/JP2003/012697 



T^^-Y >z^^A • XX • :f ^IJ-'T H ( I TO), -r >>":/A • M^S^ • \^ 

(Dmm^. •^o=^^7 3^>%v< i-i^omMi^u ^<D^m<DmmMnB^m v^t 

^^tii. m^it 1 Onmti^^l 0 timXi^y). i?*U< tt2 0 nm~ 1 wmTib 
t), $e>{C$f^U<tt5 0 nni'^5 0 0 nmTS^. 

^UU-^A, ^if^-y'Oh.. iJ)Vi^^J^. XhD>g=-'i7A, AU'^A, — 
•^^A, 7.tl>-J^2^. /t:?->"^A, 5/ hU-^A, A, ■feU':7A, 

20 1f"7U'^A, :3.-Ptf^A, T-;Hf«^A, ^y^JUf'i/ATSif^^M, 

1 0 nm3i>6 1 0 jt^mf^O, if *U<(i2 0 nm~l AtmT<bO, 
30 }CiSFSU<«5 0 nni~5 0 0 nin"Zrcb§o 
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ibizit. mmtmm^th\z7.h^'iymz^^hxm.^-r^^^\zmm'mit 
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->'3>^0"7hi^^7-<- (GPC) lc:<tt)#UX5^^>l^#©^¥i^5i'^» 

15 ^^ffilfeU;^ SOOml 3 P77X3iC 2, 7-DibroiDO-9-f luorenone 6.65g 
(19.9iimiol) bU:7;P:tOg^m: ^OD3}n;1/A=1 : 1 ©ig-g-^^ 140ml 

20 <Da^^<^Sr#fe, 

COm^*!K«^Sh;i/X> (33inl) ;6^6>^^aU. 4. 99g ©<b-&tl 1 &#fc. ^ 
e>{C, i?PPjfc;|/A (50ml) l.iggCOYb'&^l 



'H-NM(CDCla, 300MHz) : 8. 52 (s, IH), 7.97~7.86(m, 3H), 7.55~7.46(m, 2H) 
GC-MS(m/z) : 356. 354, 352 




26 



m,m2 (fb'&ti 2 ©'g•^^fe) 
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• CgH.jMgBr <Dmm 

100ml 3 Py^XnfClTtJf^-v"^^^ l.33g (54.2iimiol) yU~-A}^ 

• Grignard 

^^BI^bTt 300il ZnyyX:n},zi l.OOg (p.96!i;> 2.7iimioI) ilriD. lOml 

•1^. l.65g ou^m^^mit, i^^Jti^)V:^yJ^^a'^h^'^y^-\zJ:r)m 




'H-NMR(CDClj, 300MHz) :7.66(br, IH), 7.42((ld, IH), 7. 10~7. 06 (m. 2H). 6.91 
~6.85(in, 2H). 5.55(br, IH), 1. 90~0. 86(id, 34H) 
MSCAPCI, Negative, m/z) : 583^ 581, 579 

^^B^feLfe25ml 2P>'^7.:3{C 2 0.20g (0.32iiunol) ^MK). m(Dh)VX. 

>\zmMvrco :i(Dmmz9-hjvx.>7.)v^>m- i*fotio.o2g (o-oenDoi) 

^mX. 100t:i? 11 mmmWVrcc SJS?^Sr»^> 7K, 4N NaOH;!KW> 7K> 

«a*p:fe*foK®jiiic:»L, mm^m^vTctc^. o.Hgoit-^ma^mc, 
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I 

'H-NMR(CDCl3, 300MHz) :7.59(d, IH), 7.53(d. IH), 7.47(d. IH), 7.29(br, IH), 
7.15(s, IH), 7. 13(d, IH). 1.92 (br.4H) , 1. 28(m, 24H). 0. 93(t, 6H) 
FD-MSOn/z) : 566> .564. 562 

■ * 

5 mSM4~9 

USSM 2 {3*3ViT CgH„MgBr ®f^t) D (CTIBS 1 (I^T G rignard^^^ 
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mm 



5 



8 






t-Bu 




t-Bu 7 




CaH,70 




Gringard 




MgBr 



PhlVfiBr 



MgBr 




OCsHtT 



MgBr 




t-Bu 




BrMg MgBr 



CbHitO 




OCsHn 



# 1 Gr ignard UMUMlt^-r^Miitm^ ^mrnVfco 

JCO(^iT(i Grignard UM<DRt>D\Z. J. Am. Chem. Soc, 2001. 

123, 946 izmm<D:^m\z^DmmvrcL i mM^m^^r^, 
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94 

ib^tl 4: iH-NMR OOOMHz/CDCla) : (5 7.54 (d, IH), 7.48 (d, IH), 7.42 (dd, IH), 
7.21 (d, 1H)» 7.10~7.05 (m,2H), 1.91~1.76 (m,4H), 1.53~1.38 (m,2H), 1.30~1.09 

(m,4H). 0.90~0.81 (m, 12H) 
"C-NMR (300MHZ-/CDC 1 s) : fi 153.9. 139.0, 130.9, 128.2, 127.9, 124.7, 124.0, 
5 123.9, 123.0, 122.0, 121.2, 120.1, 83.2, 36.8, 32.7, 31.9, 28.5, 22.9, 22.7, 14.4 
MS (API-ES (negative) KCL^SDm/z : 517, 515, 513 (M+C) 
ih^^ 5 : iH-NMR (300MHz/CDCl8) : 6 7.56 (d, IH), 7.51 (dd, IH), 7.42 (d, IH), 
7.30~7.13 (m, 12H), 7.03 (dd, IH), 6.84 (br, IH) 

WC-NMR (SOOMHz/CDC 1 a) : 5153.7, 142.7, 138.9, 132.0, 131.5, 129.0, 128.8, 
10 128.6, 128.3, 126.7, 124.3, 124.2, 123.2, 122.1, 121.9, 121.6, 87.1 

MS ( A P C I (Positive)) m/ z ; 495, 493, 491 

^h^me: iH-NMR (300MHz/CDCl3) : 57.54 (d, IH), 7.49 (d, IH), 7.42 (d, IH), 
7.16 (biilH), 7.06~7.02 (m, 5H), 6.86 (s. IH), 6.78 (d, 4H), 3.90 (t,«I), 1.79~ 
1.70 (m, 4H), 1.45~1.29 (m,20H), 0.90 (t, 6H) 
15 18C-NMR (300MHz/CDC 1 a) : (5159.2, 153.6, 139.6, 134.8, 131.9, 131.4, 130.3, 

125.5, 124.2, 124.1, 123.1, 122.1, 121.8, 114.0, 86.8, 68.3, 32.1, 29.7, 29.6, 29.5, 
26.4, 23.0, 14.4 

MS ( A P C I (Positive)) m/ z : 751, 749, 747 

it^l^ 7 : iH-NMR (SOOMHz/CDCls) : 67.66 (d, IH), 7.50 (dd, IH), 7.43 (d, IH), 
20 7.32~7.27 (m,4H), 7.20 (b r, IH), 7.09~7.02 (m,5H), 6.87 (d, IH), 1.29 (s, 18H) 
13C-NMR (300MHz/CDC 1 s) : 6153.9, 151.2, 139.8, 139.2, 131.8, 131.6, 128.7, 

128.6, 125.4, 125.2, 124.3, 123.1, 122.0, 121.7, 121.4, 86.9, 34.8, 31.6 
^b-&t»8: iH-NMR (SOOMHz/'CDCls) : 6 7.54—7.61 (m, 3H), 7.45 (d, IH), 7.16 
~6.77 (m, 61H) , 6.61 (brs, IH) 

26 M S ( A P P I -positive) m/ z : 1263.3 (calcd. 1253.2) 

•ft;^iKl9: iH-NMR (SOOMHz/CDCla) : 67.67 (d,2H), 7.45 (dd, IH), 7.26~7.06 

(m, 6H), 6.77 (br, IH), 6.69 (dd,2H), 4.01 (t, 4H), 1.81 (m, 4H), 1.48~1.30 (m, 20H), 
0.89 (t, 6H) 

MS (ESI (Negative, KCI^JQ)) m/z : 747, 745. 743 (M-H) 
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mmm i o at-^m 3-a (o^^) 

^mMmMT> S^S^^(c:±TO'&t/3 l.Og (1.77ininol). 
h) i?^a> 0.945g (3.72mmol), Cl. 1' -h*7. (>^7x:i;i<'3j^;^7i' /) 7x 
D-fe>] /1^i?C7A>^^^nU F 0.078g (O.llmmol). 1,1' -liT. (i>ya:.zi)V^ 
5 y) 7xP-fe> 0.059g (O.llBimol) *3«J;ati,4->;^i^^-ti-> ISinl SrAn, 

TJU^^:*/^* 30 ^>F4A*:/U >^Lrco IfiS;^ U 1. 043g (10. 6mmol) 

&Jid;1. ^m^mMT 95X:t 13.5 BtrasjS: ^f&J^T^, 

2. 5ml ^M^xn^B-t^ i (C<fc 0 > TIBfC^Tfb'&tl 3-a 0. 28g 

'H-NMR (3 0 OMHz/CDC I3) : 

6 0. 85 (t. 6H). 1. 20 (s, 12H), 1. 3 5 (m. 2 4H). 1. 

15 8 8 (m. H), 7. 36 (s, IH), 7. 38 (d, IH), 7. 51 (s, 1 

H), 7. 7 2 (d, IH). 7. 7 5 (s. 2H)o 

MS : (FD+) 6 5 9 



mmm 1 1 at-^m i o o^m) 

T >mt^V Tc II Z ay ^ iz 2. 7-Dibromo-9-f luorenone 
8.72g(p.96a;, 28.4iiiinol)i:0, h U P UTO 250g, MMM 6.7ml ^m^Tco ^ 

(Dmm^ mvizmmv. i ut^^^^fc o. 5g oTs^-fk^ h u ^j^^ 5 ihjb^ aotai 

25 2.5g. 36.9mmol)> $ 7 ^F^^SiML'feo Jl©^?^!^ SOOml ©>X7fClc:&tt^ 5® 
L/> :?KTiJfe^^L;fci:C:5. fb-g-^l^lO 10. 65g ©m^^je^l^^^fe. 




20 
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'H-NMR(DMS0-d6. 300MHz) : 8.44(d, 1H)^ 8.37(d, IH), 8.32(d, 1H)> 8.03(dd, 
1H)> 7.55(d, IH), 7.44(dd, IH) 
5 MS(APCI-Positive. m/z) : 356, 354, 352 

;»J 1 2 Wb'&t/ 1 1 ^d; Of 1 2 

iilLTt 300ml 3 P^^Xnfcib^i^l 0 5.00g (p.65.6!K> 9.3inmol) 
100ml ®JKi7jcDMF tcl^jS$i3:fc„ NaH (p.eOX, 2 1.2mmol) 

10 srjp;^, loo'CTm^MLfe. mwi^. ^m^immi'tco comn^^u^ 

"dSa^VfcUiZ. \-^it:t^^}V 3.7ml (p.99.5«, 21.2mmol) ^MX. lOO'CT 
K^si^^ O'CiZlf^^ly, 50ml ©7jc<£Jp^, 150mlX3(sIhJI/X>jttt±iL/:fco 

-^^IJ-^ : S^mx^;P=100 : 1) iZXmmL. 0. 83g Ofb^tl Hi, 0. 93g (D 
^-^m 1 2 



20 ^b'&tl 1 1 




'H-NMR(CDCl3 , 300MHz) :8.46(d, IH), 8.26(d. IH), 8. 16(d, IH), 8.02(d, IH), 
25 7.87(dd. IH), 7.55(dd, IH), 4.58(t, 2H), 1.92(m, 2H), 1.59~1.33(m, lOH), 
0.90(t, 3H) 

MS(APCI-Positive, m/z) : 468, 466, 464 
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-fb-^l^ 1 2 

5 

•H-NMR(CDC1,, 300MHz) :8.64(d, IH), 8.09(in, 2H), 7.82(dd. IH). 7.51(d, IH). 
7.41(dd. IH), 4.30(t, 2H)> 1.77 (ja. 2H), 1.60~1.29(m, 10H)> 0.89(t,3H) 
MS(APCI-Positive> m/z) : 468, 466, 464 

10 MMM 1 3 

±mit-^m3 0. 9 6g<J:2. 2 * - tf If' J v?;i' 0 . 5 5 gt^KJt^mmz 
W>^U>i/LT, IJ^ML/^CT-h^bHP^^^ (THF) 8 0g2: 

(o){Ni (coD)j}*i. 0 5gip^, ^mi^ 1 0 ^mmwvrc'i^. eox: 

'r^t\z^r)mnvrco mz. :i<Dmm^. :^^y-)vt¥\z^^€T2,^> nitv 

25 ^1/ >^^M»¥:l^^J'^fi« 6 . 5 X 1 0 » ^ feo 
IISfi««J 1 4 
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±m^t^<^3 0. 5 6 et2. 2 •-Et!U>';i'0. 2 7 g t^Kjit^mmz 

TA:/U>i^UT> l»imUfc7^h7tKD7^> (THF) mmm) 4 0g& 
HaXTCo ^JC. :L(Dm-^mm.\Z. tfX (1, S-v'^D^^^iJ'v'X^) :iy^r;u 
6 (0) {Ni(COD)2} 4 7giB^. -mMX 1 0 ^mm^W^TzM. 6 0*0 

15 1 5 g ^mco 

^(om.^^oit^^)7s^\^ymnwi^^»^mn.. s. 2x10* Tabo, ji^u 

. IIJfiM 1 5 

20 KM^^it^m C ©^^!g> 

±i2<b^ii>3 0. 5 6 gi:4-:/P^:h;i/X>0. 0 17gi:2. 2 '-If 

> (THF) (liJiTK^iS) 4 0g<&in^fc, ^lom^mWiZ. ex (i, 5 

25 -v'^?P:ttJ7:$'>?X>') Xy^;l/ (0) {Ni (000)2) ^0. 6 6 gDP;^, ^ 

30 x>fc:^0u>t, ^(omm^mm\y> '^mm^w^x^tc^^ ^(omm^. miM 
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^(Dm^wtT^m^vTzo ccDmm^w^mL. h)vx.>m^mmi.rco co^mm^. 



1 6 

±fa{b-&i^3 0. 4 2 g iTIBJC^T'fb'&tl 1 3 0. 4 1gi:2, 2 

tf fcf u >?;^o . 5 5 g ^:^K;s^ig^ctf:52.^fc*^. «mi^^^*:^/xTej^L 

yy> (THF) mjmm) 7 5m i ^ip^fe, ^Lom^mmz. e;^ ( 1 , 

15 5->'i^n:ti'iS'i^x» xy^;i/ (0) {Ni (000)3} 0 gilD;^, 

h;i/X>/i^|HliRL;t, *?J2. 5%CDT>^XT7K-ei$fe^L.fe„ cl 

25 h;i'X>^?&iiiJRu;feo tc^^^ji^i?., n 
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PC10H21 
Br— Br 
C10H21O 13 



m^m 1 7 
5 K^^it^m E (D^m> 

±B<t^m3 0. 2 5 g tTIStC^f^fci^tl 1 4 0. 6 3sii2, 2 '- 

10 5-zy^U:tCf^-JJL» :=.v^)\^ (0) {Ni (000)2) ^0. 8 3 giP^. 

HO^MSJ^^bfc^. :^^J—)\/ \ 0 Om 1 /-r:t>3^lfe7jc2 0 0 

X9^w>i^^a«¥J^^)"^S« 1 . 2x10 «Tabo^. 

25 
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mmm i s 

±Bit^m3 0. 2 5 s trmizBtit^m 1 5 o. esstz. 2 

:7^> CTHF) (iiJi7j<^i^£) 7 Om I ^MXrco 'Aiz. CCDU^mmiz. t'X (1. 
5->^i7p;f^iS'>7x» (0) {Ni (000)2) *0. 8 3gJP^. 

CqHi 7O OCsH-f 7 



mnm 1 9 

±B3'fb'&tf3 0. 1 2 gtTIElC^-T'fb'&^l 6 1. 13gi:2. 2 
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% 

yy> (THF) iMTi^mm) eogiq^fc. mz. ::(DM^mm\z. t:x (i, 

5-z^ifa:t^^>^X.» =:v^)V (0) {Ni (000)3} ^1- 6 5 gJPA. 

vTc. Mz. ^.'^vtc.tmm^^ ^T^'t^:it\z^y)mm.htzo ^om^^WL 
^mMXyfc^. V )v:iLy\zmm\yit. z.omm^m^\^s yfmm^w&i^tc^. 

ommi^m^vrco comm^w^mv. h)ix.>m^muLrco m 
15 m^msMm ux. o . e g ^ntco 




C10H21O 15 

20 

mmm 2 0 

±IB{b-&i^3 0. 5 6 s tr^iizmtit-^m 1 7 0. 2gi:2, 2 '-tf 

> (THF) (iiJi7KjtiS) 4 0g<£jp^fe. com-^mmiz. tfx (i, 5 

->'^a:ti^^>^X» (0) {N 1(000)3} *0. SSgJP;^, ^ 
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1 

KM^it^m I ®^^!g> 

±tB'fb'&<^3 0. 6 6 g tTIBtd^r^b-a-tJ 1 8 0 . 3 1g<i:2, 2 

y^> (THF) (IJiTK^ift) 5 OgSJP;tfe. j^ic:, com-^mmiz. ifx (i, 

S-^^i'nrt^tJ'vJX^) Xs;dr;i. (0) {Ni(COD)2} 1 . 0 gJP^, ^ 
25 ffl^'=F''^ffofeo S^£:^> C<Z)^?^S}^j^L;^^, p^rJ^y— ;H 0 Om 1 /1•?^- 
rcitmi^^. aiif kiltie <fcD HI jRbfe. z.<DVi:m^^i^B.nmvfz^. i^u 



15 



Br 



-o- 
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u-^jvAizmmvtco :i<Dmm^m.j^h. ^»^^su;^c^, c<Dmm^. t 



10 HiSM 2 2 

±IB<b'&i^3 0. SQst^B^-Bt^lS 0. 3 1 g<i:4-yD^:h;i/X 
> 0. 0 0 5 gt2. 2 '-lft!Ui^;VO. 5 5 g tSrS^S#^^C^tJi^fc^, 

15 bT, JJ5i^bfc7^h^hHn:77>(THF) (JUiTK^iSE) 5 0 g ^jp^fc. ^^ic, 

COm^mmz. b*X (1. 5-'>^P:ti^^i^X>') ny-J^;!/ (0) {N i (C 
00)3} SI. OgJP;!, ^MTl O^J-f^lMf^bfc^, 6 0X^1^3 mmKmVTc, 

s^&^> :i<Dmm^if^MLrc^. ^^y-jvi o omi/-r:t>3^ii7jc2 o o 

25 1 4 g S:#fco 

dcs-g-^^jH u k>l^i^^¥J^^i-^^M«, 1. 6x10'' -rabo. ^^^u 
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^mm 2 3 

±$^i\:'^m 3 0 . 3 g t±Uit'^m 14 0 . 3 1 g t±^it'^i^ 18 0 . 
3 1 g <i: 2 . 2 • - f tf U 0 . 5 5 g t S:S;iS#§&^;:^fcii^fc^, SJS?^l^ 

^bfcxh^kHP7^> (THF) im,7i(.mm) 4 0s^mxrco co^s 

-g-^^eElC. (1. 5-->j^D;ti'i5'>'X» (0) {N i (000)3) 

10 ;n 0 0 m 1 /-r :t 2 0 0ml u-^mwi^ \z^^€jl^. m 1 mmmw 

JE^J^IL/fc^. h;i/X>fc^j^Lfc. dOM^iSiiib, :^^tl?&^^bfc^. 

15 ZlOtt^^&Mffi^^iSbT, M-g-^O. 3 8gS:#fc, 

X5^^>ife^S»TO^i'T*tt2. 6x10 «Ta&^fc, 
■ HiSM 2 4 

20 <m^^<t^m L ©-&fife> 

±IB{b'&i^6 0. 7 4gt2, 2 •-tftfUi^;i'0. 3 7 g S SJSW§§ 

W:/U>i9'LT, lgi^Lfc7"h^fcHn7^> (THF) (IJfc7K^i«) 10 0m 
l^JlP;lfc, >l(DU^mWiZ. t'X (1, 5->'i7D:ti'i5'>^X» Xy 

25 -Jr;!/ (0) {N i (000)3} <£0. 6 7giP;^. 0 ~ 5 1 5 ^^SiSbifco 

p^iS'y— ;H 0 0ml/t'::f>3S*S|7K2 0 OmlS-S-^ 
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mmm2 5 

<iiS^^ •fk'&tJM o^^> 

iSB^b-g-tie 0. 7 4 g i:±IB^t;-&^ 1 8 0. 3 1gi:2, 2 '-tftfU 

(THF) iKymm 7 Bml^M^Tco ^Z. Z-CDW^mmiZ. ex (1, 5 
-ix^nrti^rJ^i^X^) :iy^r;U (0) {N i (000)2) ^0. 9 1 gjn^, ^ 

15 H^ffTfr:?^, 

z.(Dmm.^mmiy. ^mm^m^vrcm> z.0mm^. rji^^^^^mLtc:^^ 

25 #fco 

X9^1^>'^^aS¥i^^)-^»ti4. 7x10 ^T^tjfc. 
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m&m 2 6 

±iBYb'p%8 0. 3 5g (0. 2 8mmol) 2' -k'tfUv^^VO. 

0 7 4g (0. 4 7mmol) ^K}l^mm\ZitjL/vrm. s/ismp«3^^m:j!?x-e 

5-->^0;f^^i5'>'X» ny^r;!. (0) 0 . 1 3 g (0. 4 7mmo 1) JP 

2 5%7>^-T7lci Om 1 /;^t5'y-;H 2 Om 

1 /-i^y^m^ 5 0ml i ^mm.Wh1t, mz. 

fe^. 2l^r^M;E^i^L'fe. J:©M^h;i/X>3 OmL»^^L, IN 

3 0mLSJn;l, 1 n^mW\^tz.mzi\^m^W^\^tc. Wa®{i^iS^/-;H 5 
OmL{c:?^TL.Tl WSi^U, «fHJbyS:it^S:5i®LT2I^MMjE^U, h 
;WX>3 OmLJC^j5?$-&fe. Jg-O^, T;i/5:^:3t7^A (T;i/5:^S2 0 g) Sr 
aibTi»«!*fTVi> liIiRLfch;j/X>^M<£p^:5'y-;H 0 OmLlCjjSTbT 1 

iK*«0. 0 2 0 gl?at&ofe. 

C©a'g-#:©:^?UX5^^>'|fe^ic¥l^^>^»H. 4. 3x10^ Ti&D, Jj^U 

9 . 1 X 1 0 " T^ofc. 

^Jg^ 2 7 

±i2^b'&i^9 0. 5 6gt2. 2 •-k't!U>?;UO. 29gi^MlS#^(C 
T/t>^U>i5^LT, flJ^^bfcT^h^t Hp:7^> (THF) (ilKTK^iK) 8 0g<& 

Jn^fc, ©ii-g-^^^tc. t'x (i, ^-yi;u^i;^i^jL» x«/^;p 

(0) {N 1(000)2} so. 6gip^. ^m^i o^F«m#bfc^, 5i^^Vi 
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:i(Dmmz. P^iJ'/-;!/! 5 0ral/'-r:t>3Si^7Kl 5 Oml jl'&Jt 
^liM2 8-4 2 

mMf^^^ur^z^-ro 
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m.2 











28 


A 


445 


6. 15 


29 


B 


448 


4.51 


30 


c 


448 


2. 27 


31 


D 


428 


8. 44 


32 


E 


445 


3. 87 


33 


F 


429 


4. 40 


34 


G 


424 


6.04 


35 


H 


445 


3. 58 


36 


I 


477 


2.67 


37 


J 


476 


1.60 ' 


38 


K 


476 


1.91 


39 


L 


439 


9.34 


40 


M 


487 


2.78 


41 


N 


434 


5.00 


42 


0 


446 


8. 55 



<EL^^©«!lJt> 
3 

5 T./'^y^miZj^^ 15 0 nm®ff^>.TI TOm€r#Jt)t;y^;^»fiCtc:. Ji?U (X 

aytronP) ?£ffiV^TX tf^n- hCJ; 0 7 0 nm^P^S^TJGigJlU, h 
:/l/-h±T2 0 O-CTl O^mnmhTco^kiZ.-f^^^t^mD-^^l. 8wt% 
<*:;5:S^'5{Ci)lll^bfch;kx>^?K$^ViTXtr>n— hfcij;^ 2 0 .0 0 r pm 
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1 0-" p a&rf\zmmvrc(Dt>. ^momm^mmvrco #e>nfe^?icajES; 
me. 5 vTi 0 0 c d/m'' ^fcmizmyt^^t 0 . 4 

5 c d/A-e^-pfe. 

5 

mmm 4 4 

m^^f^niyxmrco mm\ti. 8%h)vx>mm^m^^x3 5 0 0 r pm-r;^ 

10 0 4 4 8 nm(Ctf-i^^Wr^EL%^;dS#e)n;'c, mm^\t. m9. 2VT1 
0 0 c d/m^ O^^$^bfe.*fcft;^^5t»ti0. 14c d/A^^-pfc. 

HJI^^J 4 5 

15 m^^i^nVXmco l&mit l . 7 % h;i/X>^?KMViT 1 0 0 0 r pm-CX 

tr>r]- h-r§ Ji t J; vn^rco m<^tirzm'^izms.^WM-r^ c ttc j: d 4 

2 OnmtCt:-:J7^p^-r'5EL%^/05#e.nrc, ge?^^^. J^7. IVTIOO 
c d/m^ (D^^^^Lfco ^fcmiz^ytl^mtl. 1 c d/A-eabo;fc, 

20 4 6 

iS5J^^b-&%D©f^t>D{Ci«:$^T<b-&#fH&fflVifc^^(illSg^4 3 tmmz 

^^*fPSiUT#fc« 0 0 0 r prnTX hf-S^lilC^D^SJl 

EL^m^^^nrco mm^\t. ^4. qvtiooc d/m^ ©^^t^^bfe. 

25 ^fc*:;^^^^^}* 0 . 5 2 c d/AT^-p^to 

4 7 

^^^f^aabT#fe. Ml^ttl. 5wt % h;i'X>^^SrfflV^T8 0 0 r pm-e 

30 ;^tr>n-h-r-5Jittcj;D^^:75:c>fc. ^^tircm'f'izmBE^n-r^:it\z 
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1 0 0 c d/m" (DBM^^vrco^rcM:k^ytM^\tl. 0 c d/AT^o;t. 

MMm4 8 

M'f'^i^m.vxmrc. mm\t i. i% h;i/x>^^^ffl v^t 3 o o o r p mTx 

0 0c d/m^ ©%^?£^l>fe.^;fca:;*c§^^5a¥«2. 97c d/AT£&"pfe. 

10 

^mm4 9 
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1. TiB^ (1) ^Tcit (2) r^^n^m^rnhM-u^^^. ^^j:^^u> 



■Ar 



-Ar^- 



(1) 



smommnM^^To x' :fej;t/x* ^n-^^nastt, o. s. c (=o), 

S (=0), so,, C (R') (R*). Si (R») (R*), N (R'), B (R«). 
10 P (R') ^TcitP (=0) (R') ^m-to ililT. R\ R\ R\ R\ R\ 

RK R' cfea:t>'R» u^n^nniLiz. ymmi". Apy>Mi^. tjv^jvm. 
m>'U;p75y», 7 u -;^7;^^::l;^»^ 7 u -;i/x9^:n;p 

:^7;i/4^^>';i/S^fc«5^7/S^^fo ;fc;'S:U R' <hR\ r' tR* «s 

20 tf®PSK^tCj^-&bTViS.3 



■Ar^ 



■Ar' 



(2) 



3m<Dmmm^^&'to x^ ^^xsx' it. ^n^enminz. n. b,p. c cr") 
25 ^rc\ts i (R"')^^-r, c:c:t> r' ^sj^t/cR'" ti, ^n^n3fi3itc> 7mm 
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7;i/'ir-;vs. 7 U -;wx5^::i;i/S. ;i7;i/3H^>';i/»Sfc«'>7/S?&^'r. x 

2. ^ (1) ©X' ifi. C (R') (R*), S i (R*) (R*), N (R'), B (R"), 

p (R') sfejip (=o) (R*) 'vh^z.t^<^^tT^mi!mi\z.wm.o-m^ 
10 3. ±|B^ (1) -c^$nsi^agb#WTi3iK: (3) r^-^ti^m^Mi^^itL 

Ar^ Ar^ 

I I 

r"-c 

15 tcTK^M^, /\uy>m^. Tjv^jm. 7U-;PS, 7U-;v7;wussfc 

C (=0), S (=0), SO^. S i (R') (R*), N (R»). B (R«), P (R 
') ^fcUF (=0) (R") ^^r. (R', R*. R\ R\ R' *5«J;t;^R'' {i±sa 

20 4. (3) -e^sn§«siibmife3&«TiB^ (4) i?^$n^i^05gumfi[ 




Kt", X^ , Ri 1 :feJ;?^Ri 2 «±IBi:IH;Sc*&^f. R^ ^ , R^ " x 

25 R^ = , R' " . R' ^ :id^zSR^ « j^-en^*n3£it}c7jc^m^, ad^>m^. 
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5. ±IB^ (4) ff', x5*«^^Mi=^*e*^;:<hSiH?mfrs»^«4ic|3«t®iii 

10 6. ±13^ (1) (2) T^$n-5ijiS^5gb#&?&-g-^. JgtcTiaaS; (5), 

^ (6), ^ (7) ^rcfiaS; (8) l?^^tl^S^D3lbm^<£-^trc:<!:^#m.h-r 
-Ar ^ - (5) 

15 

— Ar ^ -X« — (Ar« -XM a— Ar^ - (6) 



-Ar ^ -X^ - (7) 

20 -X' - (8) 

C^f, Ar^ . Ar« > ^^XSAr'' U^n^nmtL\Z7 - U 2fifi© 

N (R2 M (S iR2 2 R2 3 ) -CR^ » 

= CR2 0 -C = C-. -N (R2 1 ) ^fcit- (S i R2 2 R2 M , 

25 -^«-r. R' ' ^<fcz>'R' ° ^n^*nMt;:7]c^®^, 7jv^)vm. tu 
1 2®iEic&^-r.3 

30 7. (5) iCd^TIB-^ (9). (1 0), (1 1). (1 2), (1 3) Sfcti (14) T 
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(r)c 

5 :tm. 7V-JVm. 7U-;i/:t^->S, 7U-;P5^:t», 7^J-)V7)V^)m. 

S> Sm'>U;i':t^i^S> B^i^U;P5^:t», m.w^^))V7^jm. 1«©«^ 

10 y»&^f. c«o~4oSiEliS:s^t-.: 




(10) 



15 7}V^JV9-^m> 7V-)V&. 7^J-)V:t^->&. 7U-JV^ 

7V-Jl^7)l^)Vm. 7V-)l'7)V^)U:t^iym. 7 ^) ~ )V7 
7>')Vm. 7^/)V-t^-y^. 7^ m-f S H»> ■1'5>^», 
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29 



(11) 



R 




7jcmM^. 7;i/^;u«> TU-;v», iffiott^^lS. ;<7;W3l^^'>;i/»^;fc«'> 

10 T/SS^t*.] 



TU-;PS, TU-;i/:t=^v'«. TU-;P9^:^-»> 7^)-}V7)V^)V^. 

«^>'U;i/:t^v'», Miiv'U;!/^^^*^ gifei^u;!/^^^*. imomm 

j «^n^nffi5i(::0SfcttlSSf . X« \t> 0> S> SO, SOj, s 
e, Sfe^TeSr^T.D 
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(13) 



i^^^To XMi. S> so, so,. S e, Te, N-R^ * . *fe«S i 




(14) 



:ts> 7U-;P7;WPS. 7U-;i'7;wi^j^=^>'S, 7 u -;i/7;i'^;u5^:^ 



7->;i/». 7>';i/:t^>^». 75 HS, m-r^ <5>^S> 75/ 



u;P75y», ifi5©i«^ss, 7 u -;i'7;i/'jr:i;i/», 7U-;1'X9^-;h 

^^^T. R^ « > R-* ° . R^ ^ *3J;tKR* 2 «^n^'n23li£:tc:, 7K^MT, 
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8. ±iB^ (1) "^fcit (2) -v^-^n^mMhmiiL^^^. h^ctsbs: (is) 



10 9. ^ (1) (2) T^$n-&«^DagLm^O^fi-:dt±SS0jgL¥i£<Z)l 



1 2 . TIB3S; (16-1) (16-2) i^^-^n^^t^m. 



20 Ar' *5j;UCAr' ^tl^n^filttC, 3 m(D7^^m^it7i(.mM^rcU 

3m<DmMn^^mt« x' :fej;z^x^ ^n^nm^\z. o, s, c (=o), 

S (=0), so,, C (R') (R*), Si (R^) (R*), N (R«), B (R''), 
P (R') SfefAP (=0) (R») 2:Sf. ^ICIT. R'> R'. R'> R\ R^ 

R», R' ^^UR' iit^ti^nn^iZs tK^®^. ;NDy>iii^, 



6 




(15) 



(16-1) 



X 



wo 2004/039859 



PCT/JP2003/012697 



119 



a 



sl^'>^xx-r;i'S, x;p7j>-«i7A^5^;PS, 5j^xJi^3i^7A^5^;ws, ^7.^^— 



15 



20 



•Ar' 



Ar^ 



(16-2) 



(^f^. At\ Ar\ X\ X^iS^XSY^t±mtmCo Z HStK^MT, 7JV 
7V-JU^:t^. 7^J-}V7)U^)Vm. 7 0-JV7)\^=¥)V:t^->^. 7V-JV7 

mm7s./M. eife>"j;us, im(omm'^M. 7v-)V7)v^ 

1 3. TIBS: (17-1). (17-2) ^rz\t (17-3) 



I 



Ar^- 
ia 



(17-1) 



12 



26 (S:'=f> Ar^ Ar2, Ri\ R^^^ X^ Y' *5j;OT* }i±IBtllDiti*<£: 

•r.) 



wo 2004/039859 



PCT/JP2003/012697 



120 



•Ar^- 



(17-2) 



I 



12 



(^■f, Ar\ Ar^ R'^ X^, ^^UZ"- ^±12^:1^1;: 

if.) 



■Ar 



I 



•Ar^- 
is 



(17-3) 



R 



12 



7^)'-)V7}v^)v^'tm. «j^T5y«, @ife'>u;i^«. Hiifi©|g^m». 

1 4. TIB^C (1 8-l)> (1 8-2) ^tcM. (1 8-3) T^StlS Jl 





R^« 


p16 


R" 








)^ 










R» 




-X5 





(18-1) 



(iCff, R'', R''. R''. R'^ 



Rl^ R^^ R^\ R'-K X^ Y' :feJ; 




(18-2) 



(^if, R^^ R^2^ R^', Rl^ R^«, R^^ R'^ R^^ X^ Y^ :teJ; 



wo 2004/039859 PCT/JP2003/012697 

121 




(18-3) 



R^\ R^«> R^\ X^ Y' 45^ 

1 5. ±IE5C (1 8-1), (18-2) *rctt (18-3) T^^^tlS^b^tlO 
1 6. TiB^C (19) -e^Sn^^b-^^fe?. 



10 




(19) 



{^^. R^^ R^^ R^^ R^S R^^ R^«, R'\ R^"> Y' 43J;OT^ 

«±iBi:i^Dic*s^-r. r^ * ti7jc^m^, r)v^}vm. ru- 

17. ±iB^ (19) -i?^$ns^b'&t»smi^M$ii:sct&#m<hf -awf^ 

15 3S 1 5 {rlBmO'fb'a-t/cDmii;^^. 

18. ±13^5; (19) •^^•^n^it^m(Dt%. R*'';0^7KmM^Tib'5{b;-&tl<^ 
M«^T^oT. TIB^ (2 0) ^^^n^ib-^i^tGrignardli^STSitiWa 



wo 2004/039859 



122 



PCT/JP2003/012697 



p14 p,15 Rl6 f,17 




(20) 



(^4'. R'\ y *3J;ot* tt±isi:i^i;it 

19. TIBSC (2 1) T*$n§{b^«^<i:ig3j^':7iS:hh'J':7Ai^SJiS$-&^Jl 




20. Tg2^ (2 3- 1), (2 3-2), (23-3), (24-l)> (24-2) 
(2 4-3) -V^-^n^it-^i^o 



p46 r47 R4e r49 




(23-1) 



7}N7.3j^nc7A^5^;i'S> jj^:5^5j^^-h^5^;i/», ^y/\uy>'{t;f^^jvm. 



wo 2004/039859 



PCT/JP2003/012697 



123 

^;^cttt:':n;|/S^^f. R^K R^^. R^ 

^ Rs°, «^n^*n3a3ii;:7K^M^, /\n^>m'?. 7)v=¥)vm. 7)v^jv^ 

5 r^yJV^^zyM. T^HS> -f^HS, -f^^^S. eil75 




(23-2) 



(iC*, R*^ R*», R*^ R'*^, R*^ R«°. R6\ ^ *5J;OT* «± 
15 TV-JVm. 7U-;P:t^->», TU~;i'5^:tS, TU-;P7;Wl' 

'>u;i^»> imommm^^ 7^)-)V7)v^:^}vmt,tc\i.7^)-}vx.^:^}vm^ 




(23-3) 



(^4', R''^ R''\ R^\ R^^ R^^ R^\ R5\ 3 tt± 
SB tin Cleric Sr^-r. «;Jc^m^, 7)V^}Vm. 7)V^}V:t^=y^. 7)V^ 
JV^^^. 7U-;i'»> 7U-;i/:t=^S^S. 7V-)V^^m. 7V-)l'7)V^JV 



wo 2004/039859 



PCT/JP2003/012697 



124 



6 




(24-1) 



rjV^)V:t^iy&. 7;WU9":tS, 7U-;PS, 7 U -;p:r+->S, 7U 

7>';i'S, 7>';i/:^=^^v'», 75 F»> ■I'^h**. -f^^BS^ 75 

20 




(24-2) 



(tC*, R", R^^ R^^. R", R6\ R57, R68^ " ^J;tKY^ (i± 



wo 2004/039859 



PCT/JP2003/012697 



125 

7^J-)m. 7 0-M^>'Ms TU-;P5":ta> 7^)-)V7)V^)V 



r53 r54 rSS rS6 




(24-3) 



(^ff, R", R", R^^ R", R"> R"> * cfecfcOT^ «± 

JV^^m. 7V-)\^m> 7V-)V:t^i^m. 7U-;P^:tS. 7V-JV7)V^JV 

&s 7U-;u7;i/+;i/:f^'>». 7 u -;p7;p*;i/^:t», 8^^175 /s, 

j^U;i/*, l#©1t^aS> 7U~;i/7;i/^r-j|/S*;fc«7U-;UX5^r:;PS<& 
2 1. TIBSC (2 5) Ti^^nS^b-g-^. 



p60 ^61 ^62 ^63 




>i^^> 7;WPS, 7;Wl/:t^->S, 7)V^J\^9-:tM> 7U-;PS, 7U- 

7 u -;w7;i/^;pg^:t*> 7>';i/^, 7'>;w:^-4^'>s, 75 'fsna. 



wo 2004/0398S9 



126 



PCX/ JP2003/01 2697 



2 2. ±IBS; (2 3-1) - (2 3-3) TX^ « jOt^^jf^TT^^ib-^tl^yc 

\t±m^ (24-1) ~ (24-3) -vx' " ^^^mmi'i!^^ih^m<Dnj&:^ 
2 4 . mam i ~ 1 1 ovi-rn*i{3ia«^©]«^^^{b'&-ti£#w-r'& j: <i:S:#iii:i 

2 5. »:*:^l~l 10Vi-rtid^tlBm0iiS4^?'fb'&#i^&^Wr§^>16<4l¥M. 
2 7 . #t88® ^^*%^STab § ^ i t-r ^tt^^ 2 6 {ciaifeoiSi^^^^^m 

2 9. tt^^2 6~2 8©Virn;0nci3«O]«^}-T^^^T^'^tfili^#^t 



PCT/ J PO 3/1 2 6 9 7 



B 



mm(omir^^m<o^m (hbs^iw^s (i po ) 

Int. CI' C08G61/00. C09K11/06. C09D11/00. C07C3 7/20. 
CO 7C3 9/3 67,H05B3 3/14.H05B33/22 

^irffotc^m- 



SS3£SrtTofca/hfiBSJ|£F (m^nfe^m (IPO) 

Int. CI' C08G61/00. C09K11/06. C09D11/00. C07C3 7/20, 
CO 7C 3 9/3 67. H05B3 3/14.. H05B3 3/2 2 



^B@fi-e^« ufcm^T^-iJ'-^-;^ ("f-^^-^^o:^^, SSSjd^ufc^S) 

WP I (L) , CA 



C. 















PX 


JP 2003-221579 A (aKSTO^^^^h) 


1-5. 2 3 




2003. 08. 08. #l^it^<^^S 


2 5-2 9 








A 




2 4 


A 


us 200 2/0115711 Al (Johnathan Martin Schmi 


12-2 2 




dt) 2002. 08. 22, <|#fFf»^<D|gH 






& WO 02/66467 Al 





ttj mnmmux\i.m9bum^<e^^mtxmxhox 



2 2. 12. 0 3 



20, 1.2:004 



B*SI1*fff^ (I SA/J P) 

0 0-8915 

ym^'fi'i, pa b:®*5 h = y i 4 # 3 




4 J 



8 2 15 



mig#-^ 03-3581-1101 



6 8 2 5 



«I^PCT/I SA/2 1 0 (1 9 98<^7J) 



PCT/J PO 3/;i 2 6 9 7 



«ISCPCT/I SA/2 1 0 (#SIJ'<— 5^) (1 9 9 8^7^) 



